Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 

(1 1 Publication number : 2000-275404 
(43)Date of publication of application : 06.10.2000 



(51)IntCI. G02B 1/11 

B29C 59/04 
B32B 5/16 
B32B 7/02 
G02B 1/10 
// B29K105:30 
B29L 9:00 



(21 Application number : 11-080005 (71 Applicant : FUJI PHOTO FILM CO LTD 

(22)Date of filing : 24.03.1999 (72)Inventor : NAKAMURA KAZUHIRO 



AMIMORI ICHIRO 



(54) ANTIREFLECTION FILM WITH ANTIGLARE PROPERTY AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antireflection 
film suitable for mass production and having antiglare 
properties so that is has little visible roughness, and to 
provide an image display device with the anti-glare and - 
reflection film. 

SOLUTION: In this anti-glare and -reflection film 1 
having at least one lower refractive index layer than a 
transparent base material 2 on the base material 2 and 
unevenness on the surface thereof, a particulate that 
scatters light of wavelengths 400-700 nm is included in 
at least one layer constituting an antireflection film 3. In 
this case, the layer containing the particulates that 
scatter light of wavelengths 400-700 nm is a low 
refractive index layer, and the average particle diameter 
of the particulates is in a range of not less than 0.1 fim 
and not more than 1 fim. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An anti-dazzle property antireflection film characterized by containing a particle 
scattered about in light of wavelength from 400nm to 700nm into at least one layer which 
constitutes this antireflection film in an anti-dazzle property antireflection film which has a layer 
for low ** of a refractive index further at least rather than this base material, and has irregularity 
on the surface on a transparence base material. 

[Claim 2] An anti-dazzle property antireflection film according to claim 1 with which this anti- 
dazzle property antireflection film is characterized by having a low refractive-index layer, a high 
refractive-index layer, and a rebound ace court layer at least. 

[Claim 3] An anti-dazzle propei^ty antireflection film according to claim 2 with which this anti- 
dazzle property antireflection film is characterized by having a deformation layer between a 
rebound ace court layer and a transparence base material. 

[Claim 4] this — an anti-dazzle property antireflection film according to claim 1 to 3 
characterized by a layer containing a particle scattered about in light of wavelength from 400nm 
to 700nm being a low refractive-index layer. 

[Claim 5] this — an anti-dazzle property antireflection film according to claim 1 to 4 
characterized by particle size of an average of a particle scattered about in light of wavelength 
from 400nm to 700nm being within the limits of 0.1 microns or more and 1 micron or less. 
[Claim 6] this — an anti-dazzle property antireflection film according to claim 1 to 4 
characterized by particle size of an average of a particle scattered about in light of wavelength 
from 400nm to 700nm being within the limits of 0.15 microns or more and 0.4 microns or less. 
[Claim 7] this — an anti-dazzle property antireflection film according to claim 5 or 6 
characterized by existing by frequency of 100 or more pieces and 5000 pieces or less in a field 
whose particle scattered about in light of wavelength from 400nm to 700nm is 100 micron x100 
micron. 

[Claim 8] A manufacture method of an anti-dazzle property antireflection film characterized by 
establishing a production process which gives surface irregularity with a pressure from the 
outside after a production process which forms each class which constitutes an antireflection 
film according to claim 1 to 7 on a transparence base material. 

[Claim 9] An anti-dazzle property antireflection film characterized by a production process which 
gives this surface irregularity being an embossing production process in an antireflection film 
which has anti-dazzle property according to claim 8. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the image display 

device using the antireflection film and it which have anti-dazzle property. 

[0002] 

[Description of the Prior Art] The antireflection film is prepared in various image display devices 
like a liquid crystal display (LCD), a plasma display panel (PDP), and an electroluminescence 
display (ELD) and a cathode-ray tube display (CRT). The antireflection film is prepared also in 
the lens of glasses or a camera. As an antireflection film, the multilayers to which the laminating 
of the transparence thin film of a metallic oxide was carried out are ordinarily used from the 
former. Two or more transparence thin films are used for preventing reflection of the light of 
various wavelength, the transparence thin film of a metallic oxide — chemical vacuum deposition 
(CVD) — law and a physical vapor deposition (PVD) — it is formed by law, especially the 
vacuum deposition method which is a kind of physical vapor deposition. Although the 
transparence thin film of a metallic oxide has the optical property which was excellent as an 
antireflection film, productivity is low and the formation method by vacuum evaporationo is not 
suitable for mass production method. The antireflection film by PVD may be formed on the base 
material which has the anti-dazzle property by surface irregularity according to a use. Although 
parallel ray permeability decreases from what was formed on the smooth base material, since 
reflected [ a background ] is scattered about with surface irregularity and falls, anti-dazzle 
property is discovered, and if the acid-resisting effect and an interval are applied to the image 
formation equipment mainly used indoors, the display grace will improve remarkably. 
[0003] It replaces with vacuum deposition and the method of forming an antireflection film by 
spreading of a non-subtlety particle is proposed. JP,60-59250,B is indicating the acid-resisting 
layer which has a detailed hole and a particle-like inorganic substance. An acid-resisting layer is 
formed of spreading. A detailed hole performs activation gassing after spreading of a layer, and 
when gas secedes from a layer, it is formed. JP.59-50401.A is indicating the antireflection film 
which carried out the laminating to the order of a base material, a high refractive-index layer, 
and a low refractive-index layer. This official report is also indicating the antireflection film which 
prepared the inside refractive-index layer between the base material and the high refractive- 
index layer. The low refractive-index layer is formed of spreading of polymer or a non-subtlety 
particle. 

[0004] JP,2-245702,A makes two or more kinds of ultrafine particles (for example, MgF2 and 
Si02) intermingled, and is indicating the antireflection film from which the mixing ratio was 
changed in the direction of thickness. By changing a mixing ratio, the refractive index was 
changed and the same optical property as the antireflection film which prepared the high 
refractive-index layer indicated by above-mentioned JP,59-50401,A and the low refractive-index 
layer has been obtained. An ultrafine particle is Si02 produced in the pyrolysis of ethyl silicate. It 
has pasted up. In the pyrolysis of ethyl silicate, a carbon dioxide and a steam are also generated 
by combustion of an ethyl portion. When a carbon dioxide and a steam secede from a layer, the 
gap is generated between ultrafine particles, as shown in drawing 1 of JP,2-245702,A. JP.5- 
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13021, A is indicating filling up with a binder the ultrafine particle gap which exists in an 
antireflection film given [ above-mentioned ] in JP,2-245702,A. JP.7-48527.A is indicating the 
antireflection film containing the non-subtlety powder which consists of a porosity silica, and a 
binder. 

[0005] As a means to give anti-dazzle property to the antireflection film by spreading which was 
mentioned above, the method of adding an acid-resisting layer in the spreading liquid to form etc. 
has been examined in how to apply an acid-resisting layer on the base material which has 
surface irregularity, and the mat particle for forming surface irregularity. However, by the former 
method, when the spreading liquid of an acid-resisting layer flows from the portion of a convex 
to the portion of concave, the thickness nonuniformity in a field arises and there is a problem on 
which acid resistibility ability gets worse remarkably as compared with the spreading film to a 
smooth side. Moreover, by the latter method, since the mat particle which has a particle size of 
1 microns or more required in order to discover sufficient anti-dazzle property will be embedded 
into the thin film of about 0.1 to 0.3-micron thickness, the problem of the powder omission of a 
mat particle arises. For the above reason, the spreading mold antireflection film which is satisfied 
with coincidence of anti-dazzle property, acid resistibility, and film reinforcement did not exist 
[0006] 

[Problem(s) to be Solved by the Invention] In this invention, the anti-dazzle property method of 
giving for reducing reflected [ a background ] still more effectively was examined. As a result of 
inquiring wholeheartedly including the above conventional methods, after forming an 
antireflection film for being satisfied with coincidence of anti-dazzle property, a low reflection 
factor, and film reinforcement with a spreading mold, it turned out that the method of giving anti- 
dazzle property is the most suitable. As a method that it is the most desirable especially, after 
forming an antireflection film by spreading, it came to find out the method of manufacturing the 
antireflection film which has anti-dazzle property, by carrying out the production process which 
forms surface irregularity at least in one side of this transparence base material with the 
pressure from the outside in this sequence. However, since scratch-proof nature etc. needs to 
be improved in order to prepare an antireflection film in the screen of an image display device, it 
is indispensable to prepare a rebound ace court layer between an acid-resisting layer and a base 
material. Therefore, shallowly [ the deformation on the surface of a film to the pressure from the 
outside is far small as compared with the usual film, and / it is more remarkable than the surface 
irregularity of a partner's embossing roll, and / the depth ], since the small irregularity on an 
embossing roll is not imprinted by the antireflection film surface, the irregularity on the surface 
of an antireflection film formed of embossing under the usual conditions will produce it by 
frequency with a flat field. Consequently, the texture on the feeling of ** of the anti-dazzle 
property antireflection film obtained will become what gives the impression which was rough as 
compared with the anti-dazzle property antireflection film which formed the antireflection film by 
PVD on the mat film. The purpose of this invention is offering the image display device which has 
the antireflection film which fits mass production method and has anti-dazzle property with few 
rough deposits on a feeling of **, and this anti-dazzle property antireflection film. 
[0007] 

[Means for Solving the Problem] The purpose of this invention was attained by the following 
anti-dazzle property antireflection film. 

(1) An anti-dazzle property antireflection film characterized by containing a particle scattered 
about in light of wavelength from 400nm to 700nm into at least one layer which constitutes this 
antireflection film in an anti-dazzle property antireflection film which has a layer for low ** of a 
refractive index further at least rather than this base material, and has irregularity on the surface 
on a transparence base material. 

(2) An anti-dazzle property antireflection film given in ^the term 1 to which this anti-dazzle 
property antireflection film is characterized by having a low refractive-index layer, a high 
refractive-index layer, and a rebound ace court layer at least 

(3) An anti-dazzle property antireflection film given in the term 2 to which this anti-dazzle 
property antireflection film is characterized by having a deformation layer between a rebound 
ace court layer and a transparence base material. 
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(4) this — an anti-dazzle property antireflection film given in either of the terms 1-3 
characterized by a layer containing a particle scattered about in light of wavelength from 400nm 
to 700nm being a low refractive-index layer. 

(5) this — an anti-dazzle property antireflection film given in either of the terms 1-4 
characterized by particle size of an average of a particle scattered about in light of wavelength 
from 400nm to 700nm being within the limits of 0.1 microns or more and 1 micron or less. 

(6) this — an anti-dazzle property antireflection film given in either of the terms 1-4 
characterized by particle size of an average of a particle scattered about in light of wavelength 
from 400nm to 700nm being within the limits of 0.15 microns or more and 0.4 microns or less. 

(7) this — an anti-dazzle property antireflection film given in the terms 5 or 6 characterized by 
existing by frequency of 100 or more pieces and 5000 pieces or less in a field whose particle 
scattered about in light of wavelength from 400nm to 700nm is 100 micron x100 micron. 

(8) An anti-dazzle property antireflection film given in the terms 1-7 which are the ranges whose 
periods of this surface irregularity are 1 micron - 10 microns. 

(9) A manufacture method of an anti-dazzle property antireflection film characterized by 
establishing a production process which gives surface irregularity with a pressure from the 
outside after a production process which forms each class which constitutes an antireflection 
film of a publication in terms 1-8 on a transparence base material. 

(10) An anti-dazzle property antireflection film characterized by a production process which 
gives this surface irregularity to a term 9 in an antireflection film which has the anti-dazzle 
property of a publication being an embossing production process. 

[0008] 

[Effect of the Invention] The antireflection film which has the anti-dazzle property of this 
invention can be easily manufactured by spreading and processing, and fits mass production 
method. Furthermore, the feeling of a rough deposit on a feeling of ** is reduced, and, as for the 
surface irregularity formed for anti-dazzle property grant, the high anti-dazzle property 
antireflection film of texture is obtained. By using the above antireflection films, while reflection 
of the outdoor daylight in the image display side of an image display device can be prevented 
effectively, reflected [ a background ] can be decreased effectively and the grace of a display 
can be improved remarkably. 
[0009] 

[Embodiment of the Invention] The fundamental configuration of the antireflection film which has 
the anti-dazzle property of this invention is explained quoting a drawing. 
[Anti-dazzle property grant] An example of the anti-dazzle property method of giving a 
spreading mold antireflection film is shown in drawing 1 . Anti-dazzle property is discovered 
among drawing by pressing the surface by the side of the acid-resisting layer (3) of an acid- 
resisting film (1) with an embossing roll (4) and the back up roll (5), and forming irregularity in one 
[ at least ] surface, without spoiling acid resistibility. Although an anti-dazzle property degree is 
controllable by the dynamics physical properties of the transparence base material which has 
production process conditions and antireflection films, such as film surface temperature in 
embossing, a press pressure, and processing speed, its operation on milder conditions is 
desirable from viewpoints, such as the smoothness of a film, the stability of a production 
process, and cost. Moreover, the impression which it was hard to give the irregularity of a small 
period, and was rough with the above-mentioned reason on a feeling of ** as a result will be 
given to the antireflection film which has a rebound ace court layer. The grace on the feeling of 
** of the anti-dazzle property antireflection film by embossing does not have a feeling of a rough 
deposit, or it is desirable that it is the degree which is not worried. Although a feeling of a rough 
deposit was controllable by the magnitude and those distribution conditions of the frequency of 
the irregularity of an embossing roll, the depth, and the direction of a field to some extent, before 
carrying out especially embossing, it is making at least one layer of an antireflection film contain 
the particle of the particle size around 1 micron effective in decreasing a feeling of ZARATSUKI 
beforehand, and it turned out that it is remarkably improvable. Then, the particle size of the 
particle added in order to acquire the grace on a target feeling of **, the addition, and the 
addition layer were examined, and it solved as follows. 
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[0010] In order to improve a feeling of ZARATSUKI, point ** of being so good that the rate that 
irregularity with it occupies in [ all ] irregularity in an anti-glare film being large was carried out 
[ a small (it is about 1-10 microns) period and ] [ fine ] Moreover, it is known that it is also so 
good that surface roughness is so coarse that [ that is, ] the irregularity (about 10-100 microns) 
of the large period of an anti-glare film is strong in order to give anti-dazzle property. On the 
other hand, since irregularity with a large period of about 10-100 microns mostly came out and 
the irregularity formed by embossing found a certain thing As an addition method of the particle 
which the fine irregularity of about 1-10 microns can give alternatively It resulted in the method 
in which particle size carries out embossing to the antireflection film which added the particle 
within the limits of 0.1 to 1 micron within the limits of 100 to 5000 pieces in the 100 micron x100 
micron field in at least one layer of an antireflection film. In order that a coat may be covered 
around a particle since it is added and is applied into the spreading liquid used in order that a 
particle may form an antireflection film, and it may pull the skirt, the single figure particle size of 
the particle added to the concavo-convex period demanded being about 1-10 microns becomes 
0.1 microns - 1 micron small, because the concavo-convex period within a field will be several 
times the particle size of a particle. 

[001 1] It is not desirable, in order that there may be no improvement effect of a feeling of 
ZARATSUKI into a 100 micron x100 micron field at 100 or less pieces, the thickness 
nonuniformity of an antireflection film may become large by 5000 or more pieces as an addition 
of a particle and the fall of acid-resisting ability may exceed tolerance. The layer which adds a 
particle is so desirable that it is close to the maximum upper layer from a viewpoint of the 
thickness nonuniformity of a spreading film, and, in the case of a multilayer antireflection film, the 
low refractive-index layer nearest to the maximum surface is desirable. The particle of an 
inorganic compound and an organic macromolecule etc. can be used for the material of a 
particle, and especially the particle of a metallic oxide is used preferably. Specifically, the true 
ball or indeterminate form particle of Si02 and Ti02 grade can obtain as a commercial item. 
[0012] [Formation of an antireflection film] The layer which consists of a porous layer which a 
low refractive-index layer turns into from a non-subtlety particle and organic polymer, or 
fluorine-containing polymer is used preferably. When using the porous layer which consists of a 
non-subtlety particle and organic polymer, the surface of a non-subtlety particle can be 
embellished and the low refractive-index layer excellent in film reinforcement can be obtained by 
using for improving adhesion with organic polymer, and organic polymer the monomer which can 
construct a bridge by heat or ionizing radiation, polymer, or those mixture. When using fluorine- 
containing polymer, the thing which has the viewpoint of a low refractive index to high fluorine 
content, or what has large free volume are desirable, and what has cross-linking from a viewpoint 
of adhesion is desirable. The thing of a heat-curing mold and an ionizing-radiation hardening mold 
can obtain the format of bridge formation as a commercial item. 

[0013] Drawing 2 is the cross section showing various lamination of the anti-dazzle property 
antireflection film of this invention. The mode shown in (a) of drawing 2 has the lamination of the 
sequence of a transparence base material (14), a rebound ace court layer (13), and a low 
refractive-index layer (12). The particle for a ZARATSUKI improvement (11) contained in a low 
refractive-index layer (12) is firmly held in a low refractive-index layer by covering a part or the 
whole with the material which forms a low refractive-index layer. Rather than the irregularity 
given by the external pressure after [ all ] the stratification, the surface irregularity formed of 
this particle for a ZARATSUKI improvement is a small period, and reduces a feeling of 
ZARATSUKI by forming the irregularity of a small period in the flat field which exists between 
the irregularity formed of an external pressure. The mode shown in (b) of drawing 2 has the 
lamination of the sequence of a transparence base material (14), a rebound ace court layer (13), 
a high refractive-index layer (15), and a low refractive-index layer (12). It is desirable that a high 
refractive-index layer is [ the following type (I) and a low refractive-index layer ] satisfied with 
the antireflection film which has a high refractive-index layer (15) and a low refractive-index 
layer (12) of the following formula (II), respectively as indicated by JP.59-50401.A as shown in 
(b). 

[0014] 
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[Equation 1] . 

(I) m m 

Axo. 7<nidi< Axi. 3 

4 4 

[0015] m is a positive integer (generally 1 t 2, or 3) among a formula, and it is n1. It is the 
refractive index of a high refractive-index layer, and is d1. It is the thickness (nm) of a high 
refractive-index layer. 
[0016] 
[Equation 2] 

(II) n n 

AXO. 7 <n 2 d* < Axi. 3 

4 4 

[0017] The number of n is odd [ positive ] (generally 1) among a formula, and it is n2. It is the 
refractive index of a low refractive-index layer, and is d2. It is the thickness (nm) of a low 
refractive-index layer. The mode shown in (c) of drawing 2 has the lamination of the sequence of 
a transparence base material (14), a rebound ace court layer (13), an inside refractive-index 
layer (16), a high refractive-index layer (15), and a low refractive-index layer (12). It is desirable 
that the following type (III) and a high refractive-index layer are [ an inside refractive-index 
layer / the following type (IV) and a low refractive-index layer ] satisfied with the antireflection 
film which has an inside refractive-index layer (16), a high refractive-index layer (15), and a low 
refractive-index layer (12) of the following formula (V) as shown in (c), respectively as indicated 
by JP,59-50401,A. 
[0018] 
[Equation 3] 

(III) h h 

Axo. 7<nsd 3 < Axi. 3 

4 4 

[001 9] h is a positive integer (generally 1, 2, or 3) among a formula, and it is n3. It is the 
refractive index of an inside refractive-index layer, and is d3. It is the thickness (nm) of an inside 
refractive-index layer. 
[0020] 
[Equation 4] 

(IV) j j 

Axo. 7 <iw d 4 < Axi. 3 

4 4 

[0021] j is a positive integer (generally 1, 2, or 3) among a formula, and it is n4. It is the 
refractive index of a high refractive-index layer, and is d4. It is the thickness (nm) of a high 
refractive-index layer. 
[0022] 
[Equation 5] 

(V) k k 

Axo. 7<n 6 d 8 < Axi. 3 

4 4 

[0023] The number of k is odd [ positive ] (generally 1) among a formula, and it is n5. It is the 
refractive index of a low refractive-index layer, and is d5. It is the thickness (nm) of a low 
refractive-index layer. 

[0024] As a transparence base material, it is desirable to use plastic film, the example of the 
material of plastic film — cellulose ester (an example and triacetyl cellulose — ) Diacetyl 
cellulose, cellulose propionate, a butyryl cellulose, An acetyl-propionyl cellulose, a nitrocellulose, 
a polyamide, a polycarbonate and polyester (an example and polyethylene terephthalate — ) 
Polyethylenenaphthalate, Polly 1, 4-cyclohexane dimethylene terephthalate, Polyethylene -1, 2- 
JIFENOKISHI ethane -4, a 4 -dicarboxy rate, Polybutylene terephthalate, polystyrene (an 
example, syndiotactic polystyrene), Polyolefine (an example, polypropylene, polyethylene, the poly 
methyl pentene), polysulfone, polyether sulphone, polyarylate, polyether imide, 
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polymethylmethacrylate, and a polyether ketone are contained. Triacetyl cellulose, a . 
polycarbonate, and polyethylene terephthalate are desirable. As for the light transmittance of a 
transparence base material, it is desirable that it is 80% or more, and it is still more desirable that 
it is 86% or more. As for Hayes of a transparence base material, it is desirable that it is 2.0% or 
less, and it is still more desirable that it is 1.0% or less. As for the refractive index of a 
transparence base material, it is desirable that it is 1.4 thru/or 1.7. 

[0025] As shown in (b) of drawing _? a hjgh re fractive-index layer may be prepared between a 
low refractive-index layer and a transparence base material. Moreover, as shown in (c) of 
drawing,? , an inside refractive-index layer may be prepared between a high refractive-index 
layer and a transparence base material. As for the refractive index of a high refractive-index 
layer, it is desirable that it is 1.65 thru/or 2.40, and it is still more desirable that it is 1.70 thru/or 
2.20. As for the refractive index of a refractive-index layer while adjusting so that the refractive 
index of an inside refractive-index layer may serve as a value between the refractive index of a 
low refractive-index layer, and the refractive index of a high refractive-index layer, it is desirable 
that it is 1.55 thru/or 1.80. 

[0026] As for an inside refractive-index layer and a high refractive-index layer, it is desirable to 
form using polymer with a comparatively high refractive index. The polyurethane obtained at the 
reaction of polystyrene, a styrene copolymer, a polycarbonate, melamine resin, phenol resin, an 
epoxy resin and annular (alicyclic or aromatic series) isocyanate, and polyol is contained in the 
example of polymer with a high refractive index. The polymer which has other annular (aromatic 
series, heterocycle type, alicyclic) radicals, and the polymer which has halogen atoms other than 
a fluorine as substituents also have a high refractive index. Polymer may be formed by the 
polymerization reaction of the monomer which introduced the double bond and enabled radical 
hardening. It is more desirable to distribute a non-subtlety particle with a high refractive index in 
the monomer added in the above-mentioned low refractive-index layer, an initiator, or the 
above-mentioned polymer. As a non-subtlety particle, a metaled (an example, aluminum, titanium, 
a zirconium, antimony) oxide is desirable. When using a monomer and an initiator, it is stiffening a 
monomer by the polymerization reaction by ionizing radiation or heat after spreading, and while 
excelling in ****-proof or adhesion, a refractive-index layer and a high refractive-index layer 
can be formed. 

[0027] The silicon compound by which organic substitute was carried out may be added in a high 
refractive-index layer or an inside refractive-index layer. As a silicon compound, the silane 
coupling agent used for the surface treatment of the non-subtlety particle of a low refractive- 
index layer or its hydrolyzate is used preferably. As a non-subtlety particle, a metaled (an 
example, aluminum, titanium, a zirconium, antimony) oxide is desirable. The powder or colloid 
distribution object of a non-subtlety particle is used mixing the inside of the above-mentioned 
polymer or an organic silicon compound. As for the mean particle diameter of a non-subtlety 
particle, it is desirable that they are 10 thru/or 100nm. From the organometallic compound which 
has coat organization potency, a high refractive-index layer or an inside refractive-index layer 
may be formed. It can distribute to suitable data medium, or the liquefied thing of an 
organometallic compound is desirable. 

[0028] Alkyl silicate, the hydrolyzate of those and a particle-like silica, especially the silica gel 
distributed to colloid may be added in a high refractive-index layer or an inside refractive-index 
layer. As for Hayes of a high refractive-index layer and an inside refractive-index layer, it is 
desirable that it is 3% or less. 

[0029] A rebound ace court layer, a deformation layer, a damp proof course, an antistatic layer, 
an under coat, and a protective layer may be further prepared in an antireflection film. A rebound 
ace court layer is prepared in order to give ****-proof to a transparence base material. A 
rebound ace court layer also has the function which strengthens adhesion with a transparence 
base material and the layer on it. A rebound ace court layer can be formed using acrylic polymer, 
urethane system polymer, epoxy system polymer, or a silica system compound. A pigment may 
be added in a rebound ace court layer. As a material used for a rebound ace court, the polymer 
which has saturated hydrocarbon or a polyether as a principal chain is desirable, it is still more 
desirable that it is the polymer which has saturated hydrocarbon as a principal chain, and it is 
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desirable to have the structure of cross linkage. As for the polymer which has saturated 
hydrocarbon as a principal chain, it is desirable to obtain by the polymerization reaction of an 
ethylene nature partial saturation monomer. In order to obtain the polymer which is constructing 
the bridge, it is desirable to use the monomer which has two or more ethylene nature partial 
saturation radicals. 

[0030] For the example of the monomer which has two or more ethylene nature partial 
saturation radicals the ester (an example and ethylene GURIKORUJI (meta) acrylate — ) of 
polyhydric alcohol and an acrylic acid (meta) 1, 4-JIKURO hexane diacrylate, pentaerythritol 
tetrapod (meta) acrylate, Pen TAERISURITORUTORI (meta) acrylate, TORIMECHI roll pro pantry 
(meta) acrylate, Trimethylolethane tri(metha)acrylate, dipentaerythritol tetrapod (meta) acrylate, 
Dipentaerythritol PENTA (meta) acrylate, pentaerythritol hexa (meta) acrylate, 1 , 2, 3- 
cyclohexane tetra-methacrylate, polyurethane polyacrylate, polyester polyacrylate, vinylbenzene, 
and its derivative (an example — ) 1 , 4-divinylbenzene, 4-vinyl benzoic-acid-2-acryloyl ethyl 
ester, 1, 4-divinyl cyclohexanone, a vinyl sulfone (an example, divinyl sulfone), acrylamide (an 
example, methylenebis acrylamide), and methacrylamide are contained. 

[0031] In addition to it instead of the monomer which has two or more ethylene nature partial 
saturation radicals, the structure of cross linkage may be introduced by the reaction of a cross- 
linking radical. An isocyanate radical, an epoxy group, an aziridine radical, an oxazoline radical, an 
aldehyde group, a carbonyl group, a hydrazine anoa chestnut rate derivative, a melamine, the 
etherification methylol, ester, and urethane can also be used for the example of a cross-linking 
functional group as a monomer for introducing the structure of cross linkage. Like a block 
isocyanate radical, the functional group which shows cross-linking as a result of a decomposition 
reaction may be used. Moreover, reactivity may be shown as a result of not only the above- 
mentioned compound but the above-mentioned functional group's decomposing a bridge 
formation radical in this invention. As for a rebound ace court layer, it is desirable to dissolve a 
monomer and a polymerization initiator and to form by the polymerization reaction (further * 
crosslinking reaction [ If required ]) after spreading into a solvent. About a polymerization 
initiator, it is desirable independent or to use together and to add radical open sequence types, 
such as hydrogen drawing molds, such as a benzophenone system, an acetophenone system, and 
a triazine system, in spreading liquid with a monomer. In the spreading liquid of a rebound ace 
court layer, a small amount of polymer (example: polymethylmethacrylate, polymethyl acrylate, 
diacetyl cellulose, triacetyl cellulose, a nitrocellulose, polyester, alkyd resin) may be added. 
[0032] A protective layer may be prepared on a low refractive-index layer. A protective layer 
functions as a slipping layer or a dirt prevention layer, the example of the slipping agent used for 
a slipping layer — polyorganosiloxane (an example and poly dimethylsiloxane — ) The poly diethyl 
siloxane, a poly diphenyl siloxane, a poly methylphenyl siloxane, alkyl denaturation poly 
dimethylsiloxane and a natural wax (an example and carnauba wax — ) A candelilla wax, jojoba oil, 
a rice wax, haze wax, the beeswax, lanolin, a spermaceti, a montan wax, and a petroleum wax (an 
example and paraffin wax — ) a micro crystallin wax and a synthetic wax (an example and 
polyethylene wax — ) the Fischer Tropsch wax and a high-class fat fatty-acid amide (an example 
— ) Steer RAMIDO, olein amide, N, and N'-methylenebis steer RAMIDO, higher-fatty-acid ester 
(an example, methyl stearate, and butyl stearate — ) glycerol monostearate, sorbitan monooleate, 
and a higher-fatty-acid metal salt (an example — ) Zinc stearate and fluorine content polymer 
(an example, a perfluoro principal chain mold perfluoro polyether, a perfluoro side-chain mold 
perfluoro polyether, an alcoholic denaturation perfluoro polyether, isocyanate denaturation 
perfluoro polyether) are contained. In a dirt prevention layer, a fluorine-containing hydrophobic 
compound (an example, fluorine-containing polymer, a fluorine-containing surfactant, fluorine- 
containing oil) is added. In order to make it not influence an acid-resisting function, as for 
protection layer thickness, it is desirable that it is 20nm or less. 
[0033] Furthermore, in this invention, a deformation layer may be prepared between a 
transparence base material and a rebound ace court layer. Although concavo-convex formation 
is made by the plastic deformation of a transparence base material in order that a rebound ace 
court layer may hardly cause plastic deformation, plastic deformation by the pressure from the 
outside is enlarged more, and it becomes easy to form surface irregularity by preparing the 
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polymer layer which consists of acrylic ester which is easy to deform rather than a transparence 
base material (meta) between a transparence base material and a rebound ace court layer as a 
result This deformation can use together not only a pressure but heat (Meta) By carrying out at 
a temperature higher than the glass transition point temperature of acrylic ester, plastic 
deformation can be promoted further. Moreover, although the glass transition point temperature 
of polymer can be set as arbitration by changing the structure of the ester section of this (meta) 
acrylic ester, as for glass transition point temperature, it is desirable that it is between general 
140 as ordinary temperature and a glass transition point temperature of a transparence base 
material thru/or 200 degrees C, and it is specifically desirable. [ of 80 thru/or 110 degrees C ] 
This is because only the plastic deformation of a deformation layer can be promoted, without not 
spoiling the rebound ace court nature of an antireflection film, since it is smaller than a glass 
transition point, and changing the optics of a transparence base material, and dynamics physical 
properties in ordinary temperature, at the time of concavo-convex formation. 
[0034] (Meta) As an example of acrylic ester, a homopolymer or copolymers, such as methyl 
(meta) acrylate, ethyl (meta) acrylate, butyl (meta) acrylate, an acrylic acid (meta), glycidyl 
(meta) acrylate, and hydroxyethyl (meta) acrylate, can mention. Moreover, the low molecular 
weight compound and other polymer like a surfactant may be used together for spreading nature, 
adhesion with a transparence base material, and a glass transition point temperature control. 
Others, cellulose ester (an example, triacetyl cellulose, diacetyl cellulose, cellulose propionate, a 
butyryl cellulose, an acetyl-propionyl cellulose, a nitrocellulose, hydroxyethyl cellulose, 
hydroxypropylcellulose), polystyrene, polyether ketones, and these copolymers are mentioned. 
[ polymer / like gelatin polyvinyl alcohol, and the Pori alginic acid (salt) as an example of this 
polymer / water-soluble ] In this way, the glass transition point temperature of the formed 
deformation layer has 60 thru/or desirable 130 degrees C, and is more desirable. [ of 80 thru/or 
110 degrees C ] 

[0035] Each class of an antireflection film and others can be formed spreading by a dip coating 
method, the Ayr knife coat method, the curtain coat method, the roller coat method, the wire bar 
coat method, the gravure coat method, or the extrusion coat method (U.S. Pat No. 2681294 
number specification). Two or more layers may be applied to coincidence. About the method of 
coincidence spreading, each specification of a U.S. Pat No. 2761791 number, said 2941898 
numbers, said 3508947 numbers, and said 3526528 numbers and Yuji Harasaki work, coating 
engineering, 253 pages, and Asakura Publishing (1973) have a publication. 
[0036] An antireflection film is applied to an image display device like a liquid crystal display 
(LCD), a plasma display panel (PDP), and an electroluminescence display (ELD) and a cathode- 
ray tube display (CRT). When an antireflection film has a transparence base material, a 
transparence base material side is pasted up on the image display side of an image display 
device. 
[0037] 

[Example] 250g (DPHA, Nippon Kayaku Co., Ltd. make) of mixture of example 1 (formation of a 
rebound ace court layer) dipentaerythritol pentaacrylate and dipentaerythritol hexaacrylate was 
dissolved in 439g industrial use denaturation ethanol. The solution which dissolved 7.5g (the 
IRUGA cure 907, Ciba-Geigy make) of photopolymerization initiators and 5.0g (kaya KYUA DETX, 
Nippon Kayaku Co., Ltd. make) of photosensitizers in the 49g methyl ethyl ketone was added to 
the obtained solution. After agitating mixture, it filtered with the filter of 1 -micrometer mesh, and 
the spreading liquid of a rebound ace court layer was prepared. The gelatin under coat was 
prepared, on the gelatin under coat, the bar coating machine was used, the spreading liquid of 
the above-mentioned rebound ace court layer was applied to the triacetyl cellulose film (TAC- 
TD80U, Fuji Photo Film Co., Ltd. make) with a thickness of 80 micrometers, and it dried at 120 
degrees C. Next, ultraviolet rays were irradiated, the spreading layer was stiffened and the 
rebound ace court layer with a thickness of 6 micrometers was formed. 

[0038] (Preparation of low refractive-index layer spreading liquid) After adding 10g (KBM-503, 
product made from Shin-etsu Silicone) of silane coupling agents, and 2g of 0.1 -N hydrochloric 
acids to 200g (a methanol silica sol, product made from Nissan Chemistry) of methanol 
dispersion liquid of a silica particle and agitating at a room temperature for 5 hours, it was left at 
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the room temperature for four days, and the distributed object of the silica particle which carried 
out silane coupling processing was prepared. After adding SHIHO star KE-P30(particle-size [ of 
300nm ], true ball silica particle, NIPPON SHOKUBAI Co., Ltd. make) 4g to isopropyl alcohol 
35.5g and adding 0.5g (KBM-503, product made from Shin-etsu Silicone) of silane coupling 
agents as a particle for a ZARATSUKI improvement, the liquid distributed for 10 minutes in the 
ultrasonic disperser was adjusted, and it stirred at the room temperature for 24 hours. Isopropyl 
alcohol 789g, 2.69g [ of the above-mentioned particle dispersion liquid for a ZARATSUKI 
improvement ], and methanol 450g was added to 149g of methanol distribution objects of the 
silica particle which performed said processing. The solution which dissolved 3.21 g (the IRUGA 
cure 907, Ciba-Geigy make) of photopolymerization initiators and 1.605g(kaya KYUA DETX, 
Nippon Kayaku Co., Ltd. make) of photosensitizers in 31.62g isopropyl alcohol was added, and the 
solution which dissolved 9.1 6g (DPHA, Nippon Kayaku Co., Ltd. make) of mixture of 
dipentaerythritol pentaacrylate and dipentaerythritol hexaacrylate in 78.1 3g isopropyl alcohol was 
added further. Mixture was agitated at the room temperature for 20 minutes, it filtered with the 
filter of a 1 -micrometer mesh, and the spreading liquid for low refractive-index layers was 
prepared. 

[0039] (Creation of an antireflection film) On the rebound ace court layer, after having used the 
bar coating machine, applying the spreading liquid for low refractive-index layers and drying it at 
120 degrees C, ultraviolet rays were irradiated, the spreading layer was stiffened and the low 
refractive-index layer (thickness: 0.1 micrometers) was formed. Thus, the antireflection film was 
created. 

[0040] (Anti-dazzle property grant) The one side embossing calender machine (product made 
from Yuri Roll) was used for the obtained antireflection film, the embossing roll made from steel 
and the back up roll which covered the surface for the polyamide material were set under the 
press pressure of 1000kg/cm, the preheating roll temperature of 100 degrees C, the embossing 
roll temperature of 140 degrees C, and processing speed the conditions for /of 2m, and 
embossing processing was performed using the embossing roll made by the aforementioned work 
method. As a result of measuring the average reflectance in the wavelength of 450-650nm, the 
Hayes value, and a surface pencil degree of hardness about the obtained anti-dazzle property 
antireflection film, 1.0% of average reflectance, and Hayes 1.5%, it was the pencil degree of 
hardness H, and texture without the feeling of a rough deposit on a feeling of ** was high. 
[0041] The Sand grinder distributed the example 2 (preparation of titanium-dioxide distribution 
object) titanium-dioxide (primary-particle weighted-mean particle size: 50nm, refractive- 
index:2.70) 30 weight section, the following anionic monomer (1) 3 weight section, the following 
anionic monomer (2) 3 weight section, the following cation nature monomer 1 weight section, and 
the methyl-ethyl-ketone 63 weight section, and the titanium-dioxide distribution object was 
prepared. 
[0042] 
[Formula 1] 

7-tyttty7-(i) 

CH a =j;-CH 3 

C0-0-CH2CH2-0-C0-CH 2 CH 2 CH 2 CH 2 CH2 



[0043] 
[Formula 2] 

CH 8 =j)-CH, 

C0-0-CH 2 CH2-0-C0-CH2CH 8 CH2CH2CH 2 

HO 

j)0-0-CH2CH 2 -0-C0-CH2CH 2 CH2CH 2 CH 2 
CH 2 =C-CH, 



OH 



-o 
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[0044] 
[Formula 3] 

CH 2 =CH 

I ,CH, 
C0-0-CHtCH 2 -N( 

[0045] (Preparation of the spreading liquid for inside refractive-index layers) 0.1 8g (the IRUGA 
cure 907, Ciba-Geigy make) of photopolymerization initiators and 0.059g (kaya KYUA DETX, 
Nippon Kayaku Co., Ltd. make) of photosensitizers were dissolved in cyclohexanone 1 72g and 
methyl-ethyl-ketone 43g. Furthermore, after adding 1 5.8g of titanium-dioxide distribution 
objects, and 3.1 g (DPHA, Nippon Kayaku Co., Ltd. make) of mixture of dipentaerythritol 
pentaacrylate and dipentaerythritol hexaacrylate and agitating for 30 minutes at a room 
temperature, it filtered with the filter of a 1 -micrometer mesh, and the spreading liquid for inside 
refractive-index layers was prepared. 

[0046] (Preparation of the spreading liquid for high refractive-index layers) 0.085g (the IRUGA 
cure 907, Ciba-Geigy make) of photopolymerization initiators and 0.028g (kaya KYUA DETX, 
Nippon Kayaku Co., Ltd. make) of photosensitizers were dissolved in cyclohexanone 183g and 
methyl-ethyl-ketone 46g. Furthermore, after adding 1 7.9g of titanium-dioxide distribution 
objects, and 1.0g (DPHA, Nippon Kayaku Co., Ltd. make) of mixture of dipentaerythritol 
pentaacrylate and dipentaerythritol hexaacrylate and agitating for 30 minutes at a room 
temperature, it filtered with the filter of a 1 -micrometer mesh, and the spreading liquid for high 
refractive-index layers was prepared. 

[0047] (Creation of an anti-dazzle property antireflection film) On the rebound ace court layer 
formed in the example 1 , after having used the bar coating machine, applying the spreading liquid 
for inside refractive-index layers and drying it at 120 degrees C, ultraviolet rays were irradiated, 
the spreading layer was stiffened and the inside refractive-index layer (thickness: 0.081 
micrometers) was prepared. On the inside refractive-index layer, after having used the bar 
coating machine, applying the spreading liquid for high refractive-index layers and drying it at 120 
degrees C, ultraviolet rays were irradiated, the spreading layer was stiffened and the high 
refractive-index layer (thickness: 0.053 micrometers) was prepared. On the high refractive-index 
layer, after applying the spreading liquid for low refractive-index layers used in the example 1 
using the bar coating machine and drying at 120 degrees C, ultraviolet rays were irradiated, the 
spreading layer was stiffened and the low refractive-index layer (thickness: 0.092 micrometers) 
was prepared like the example 1. Thus, the antireflection film was created. The same embossing 
processing as an example 1 gave anti-dazzle property except having used for the above- 
mentioned antireflection film the back up roll which covered the surface for the back up roll for 
the silicone rubber material. About the obtained antireflection film, the average reflectance in the 
wavelength of 450-650nm, the Hayes value, and the surface pencil degree of hardness were 
measured. Furthermore, in order to evaluate fingerprint adhesion, the surface contact angle was 
also measured. It was a result, 0.24% of average reflectance, 2.0% of Hayes values, and pencil 
degree-of-hardness 2H, and the texture of reflected [ a background ] which is reduced sharply 
and does not have the feeling of a rough deposit on a feeling of ** was high. 
[0048] The anti-dazzle property antireflection film was created like the example 1 using the 
spreading liquid which diluted and obtained heat cross-linking fluorine-containing polymer 
(OPUSUTA JN-7214, product made from JSR) 100g with methyl-isobutyl-ketone 18g liquid in 
the spreading liquid for example 3 low refractive-index layers except having used methyl isobutyl 
ketone for the dispersion medium of the particle for a ZARATSUKI improvement. As a result of 
measuring the average reflectance in the wavelength of 450~650nm, the Hayes value, and a 
surface pencil degree of hardness about the obtained anti-dazzle property antireflection film, 
1.0% of average reflectance, and Hayes 1.5%, it was the pencil degree of hardness H, and texture 
without the feeling of a rough deposit on a feeling of ** was high. 

[0049] When the anti-dazzle property antireflection film created in the example 4 example 2 was 
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stuck on the liquid crystal display surface of personal computer PC9821NS/340W (NEC Corp. 
make), there was very little reflection of outdoor daylight and it was able to obtain the high 
display of display grace on which reflected [ a background ] was reduced. 
[0050] The anti-dazzle property acid-resisting film was created by carrying out sequential 
spreading of a rebound ace court layer and the low refractive-index layer, and performing 
embossing processing like an example 1, except not adding the particle dispersion liquid for a 
ZARATSUK1 improvement in example of comparison 1 low refractive-index spreading liquid. 
Although it was the pencil degree of hardness H 1.0% of average reflectance, and Hayes 1.2% as a 
result of measuring the average reflectance in the wavelength of 450-650nm, the Hayes value, 
and a surface pencil degree of hardness about the obtained anti-dazzle property antireflection 
film, it was that in which there is the feeling of a rough deposit on a feeling of **, and texture is 
inferior as compared with an example 1 . 
[0051] 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the anti-dazzle property method of giving an 
antireflection film. 

[Drawing 2] It is the cross section showing various lamination of an antireflection film. 
[Description of Notations] 

1 Acid-Resisting Film 

2 Transparence Base Material 

3 Acid-Resisting Layer 

4 Embossing Roll 

5 Back Up Roll 

1 1 Particle for ZARATSUKI Improvement 

12 Low Refractive-Index Layer 

1 3 Rebound Ace Court Layer 

14 Transparence Base Material 

15 High Refractive-Index Layer 

1 6 Inside Refractive-Index Layer 



[Translation done.] 
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fcat/Cl>*. 3*>K, tttttttt4©fc«CCj|^3tift: 

[0009] 

<D%m±m O) ffl©SI«:i>#xa-;l/ (4) i 
^^r^*P-;l/ (5) fc£9;/U*LTd>&<£t> 

-^©SBccisiiaijgjss-rscicci^r, jsi*b±^ 

^X^ft*J:tfS»K±«%#r 



(4) 



"afc«?>K:j8ini-raati-M)tta, Kindt ssjjiibocoo 

[0010] ^^^^JKttVr^ACCtt. KK? 4 

^Aec*$i»rjaw^s< (i-io^p>ig©) 

R7-rJUA©*HJB<0iafl (10-100^o>I 

o-ioo 5 ^D>sjt©^s8JH<Di!flia^«»'r** 

tfrf-£5l*l»±IW©d>& <<t4>l®*tci00^^a 
>x i o o s ^n>©ffirttc 1 o 0^6 5 o o omo 

ffisrt v mm b tcfc$itt±mic x > #*jjnx-r s tc 
lot s^^n^raw i i o $ ^ p>ggr 
*^©(c»br«ft* *»tt^©ttft3&s-«/hS < o. 

U^>-l^P>i^0tt, attWEItttlb 30 
tc&>V$>Z> 0 

[ooi i ] WBfrommt ottt, ioo$^a> 

xiOO^D XDfflrtCC 1 0 0 fflfelTrttlf 7 ? *JB 
©*#»»^tt<. SOOOffifeLhTtt. 5»l»ib«© 

WJ»OIB«A7©B^>6, «±JBCCfi^«i*ff*U *40 

(I) m 

Axo. 7<n. 

4 



^2000-275404 
6 

a» : F-^»*i/<ffl^6n*. jifm<c» k s i o, % 
t i o&onmttcitxjzBmk+mm&t lxa 

[ooi2] (5^K±^cD^fiX) mftmm&m&L 

[ 0 0 1 3 ] B2K. «»9i©ISKttSHI!»JtJI©«« 
<cJl»tt*^r»fH«SCHT**. 020(a) k^t 
SE2:8<* (14) . 'Wa-hJB (1 

3) t zLx&mmm (12) ©■»©iMHtt* < r 
imvrm (12) *Kis*n*if7^*»#flia 

ttT- ( 1 1 ) fct «H*r*l*«Str**tttt:j:0-» 

-rscitcAoTtf^^+iB^fiafr*. 02© (b) 

ic^ffigStt. Sn^N* ( 1 4 ) . ^- Fa- hH 
(13), S^Sr^S (15), *Otfillfr*« ( 1 
2 ) ©Jtt*©»flto8*«-r *. ( b ) ©J: 5 fc % BUJr 

*jb ( 1 5 > ifi^jf^i (12) tz^tz&m± 

KTtt, MB 5 9-5040 1 -^fRCCgBtBS JvCl> 

ibs (id **n«iiterftc&!W*u». 

[0 0 14] 
[ftl] 

m 
4 



d. < 



Ax], 3 



[0015] 5S*» rottIECDig$ (-«KC 1 , 2 *fctt * [0016] 

3)t**k n, temmvrmm<DmvTmx%t). [S2] 

T 4 d x t*ffifflff$JB<DJIJg[ (nm) -C$>^. 58 

(II) n n 

AXO. 7<ri! d, < AX1. 3 



[00 17]^ n«E©itS (-««:!) 50 n, »fiHff*JIOBlfr*r» 9 . -ei/T. d, ttfiJS 



(5) 



mmm<omm (nm) 020(c) icmtmm 

tt, a«XJ*<* (14), «-Fa-Hi (13), * 

mttmm ( 1 6 ) . Motrin (15), *i/cffiHi>r 

«JB (1 2) OMM>JHW»*r«. (c)©J;5 
«c % (16). g/iJr^Jf (15) timtfr 

mm a 2) t^tmm^±mvu, &mtsB-* 

(III) _h 
4 



Axo. 



^2 00 0- 2 7 540 4 
S 

* 50 40 l#di«K:EttStir^4J:5«:, <pm$imm 
* S TIBS (ni), Kfflflr^HtfTSSS (iv) , {&^Ut^ 
»#TE5S (V) iZtiZtim&tZCt&fttU*. 

[00 18] 

[»3] 



7 <n, d 3 < A x 1 

4 



[0019] SS*. h «EC0^S (-««c 1 . 2 Sfctt 10* [0020] 

3) v$>*), n 3 tetpmvrmmomifxmv&t). i»4j 

T, d 3 tfityi*ff$JI<DJIJf (nm). * 

(IV) j , n , . j 
AxO. 7 <n* d 4 < 

4 4 



A x 1. 3 



[002 1 ] 5K* % j (HKK 1 . 2 *fctt ★ [0022] 



3) V$>*). n 4 tt 
T. d« ttAl 



(nm) 
(V) _k 

4 



[»5] 



Axo. 7 <m d 8 < 



4 



A x l . 3 



[002 3 ] kttiE®3ft (HWC1 > T*9, 
n 5 WM««i0iift*r*!) % ^ur, d s 

(nm) V$>2> 0 
[0024] mmStttLXtt. zfvZfytyj)], 

h ^yxfu>t7^u-h k #y-i. 4-^p 

l, 2-^7xy+^x^>-4, 4' -s**jb#*s/ 

(«. s/>s>******#y**u:/) . #y*u7 
-<> («. #«j^aei/> l #>;xf u> ( #y^ju 
^>r>) . #yx;l/*>, ^'ix-f # 
yryu-K t>'jx-^M s k, ^y^n^** 
yu-h*J:ewyx~?-d'*h>#£**is. h«;r 
■fe^jMsibp-x, #y*~#*~h&cftl<yx?L'> 

8 0%a±r*SCi*sW*U<. 8BKfiLLC*«C 
£*J86tCJM!U>. i§9i^f*©^Xtt. 2. 0% 
«TC**C<fc#»*L<. 1. 0%«Tr*SC<t# 
S6«C»*Lti. a9833#(*©ffl«r*«. 1. 4 7bM 
1. 7T**Ci3Wf*U>. 
[0 02 5] §2<D (b) fcTSTJ^fc. ©Sffi^Jf <i: 

§20 (c) fc^-riSK, M»r*ll&990a*Hi£ 



tt, 1. 6 57b^2. 4 0r*SC£#»*L<\ 1. 
7 07)52. 2 0T*at£#S6ICff*U». *®!fr 

»f*«. 1. 5 57)31. 8 0r**C£;MfiF*U». 
[0026] 4infiUto^V*JII»rMI». 
S35;WSt># y v-^fflc*r*fi6-r* C U». 
30 B9r*^t»#yv--CE)MCc». tfyx^ux xf-u 
>*S£#, # y K y5 5>«M», 7x; 

IS) -/Vi/T*-hi#';*-;I/i©Sf6T»6ns# 

y$ *©»©aw (mm, mmm 

IMR) S£4rr&#y-?-4>. 7?X£tf|4V\p 

40 *^tt±gB#y^-*«c»tsrrs©*« 

[0027] «MfcShfc*-f »fc£«*. SfflSr^ 



(6) 

9 

m^htxz. mimtiL+£Lr&. &m <r 7jus- 
^^^.^a, v>)ia^^A % 7>**» omit 

[0028] 7JU*JI^/y ha 10 
[0 02 0] SWB5±KCCtt, S6«c, m-F=i-F 

F=>— hMtt. r^y/WR^yv-, •ju^^'iv 20 
ncim^. ■»t^-Fa-ni«:wnurfc . 

[0030] raioxf v>>mmm*mt&*s 

<Dxzf-)i (R xfl/>^ija-;^ y 
U- h 1. 4-^^D^>i/7^Jl/-F. ^> 

*xy*y h-;i>M; r*y u-F, ny** 
-jux*>mj 7*yu-h ^>*xy* 

y h-;bf* F"7 U£) 7*y U-k ^>^X'JX 40 

y h-jiz-o* ^>£xy*y 

F-;^*-* T^y U-k 1. 2. 3-^£ 

p^+u->7- F?^£f y u- k #y^u^>^yr 
*yu-k #yx*f-;u#yrf y u- F) , trx;u 

^>-tf>*J:W©W«* <R 1, 4-^bTx;^> 
■fe'X 4-trxju£jft#B-2-7*yp-oux*;ux 
*fvk 1. 4 -^t^;l^>*D-s*-y-y>) . tfxju 
*;U*> (R yfx;^j^» . 7^y;U7^ F 

(R -**u>e*7*y;U75 F) 

7 5F#£**l*. 50 



^2 00 0- 2 7 540 4 
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[003 1 ] "OhOx* U>t4*&f02££WT£*y 

W\ -fV£/7^-h». xtf^>®, 7^'J^>S, * 
** % /y>£. 7^f b FI t *7^#~;Ug, bF5v 
>7-/7^y»/-F»»* % ^;> ( 
D-;k x*f-;UfcJ:a^U*>fc, Stnttfi«9AT 

*-hg<9<*;5fc:, »«RjS©te*i UTSB«tt*«-r 

SIS KJ:9»*r*C& 

9<D**3l*tt*fi % 7-fe F7x/>^ F y7^>?fc 

Stc^SUcjBllDrsCD^Jff* U>. Fa- FJKD 
^g<D^yv- (f|: #yy?;M**yu 
-k #y^^;ur^y u-k ^7-fe*jnz;i/ci- 

[0032] ®SJf$HCD±«: t fiSW«K^T <fc 

(W, ^y^y^;U->n^lf> x #y£?x?Jb£/ 
n*-y-> % ^'J^*^i/D+t>, 

x>u2/p*V>, r^+^SEttiKyy-rf^jpj/o** 

«^7 5 F (R ^f77$ F. ^U^>7^ F, 
N, N' -^U>mr77;K) t XUittlx 

x-h) , KfiffiKK&RJft (R xf7'J>Bift) 
te±tf7^J|»W#y^- (W % ^-7jU4-p^MB^ 
-7;U*o#yx-^;l/. ^N-7;i/*nfl8Ba!^-7^ 
tn^'jx-fJk 7;i/3-;i/^tt^'-7;i/^p#yx 
-f-Jk ^ V5/7*- Fffl*/<-^>b*D#yx— 

ft (R ^«;^'j7- vmnmfttem. #7 

ffitcKBLtt^Jc^tcr^/c^ 2 0nm6lTt»SC 

[0033] E«c**WK:*j^r tt. aW30»»4^- 
Fn-HI<DH«c^)ga*ga:wrfem\ ^-Fa-F 



XL 

JU8B©«ia*SiLSCiK:J:0 % #!/■?-©*/**«» 

Wttl 4 071S2 0 0'C©HI«c**Ct3&J>?«l/<, A 
ftftKitt8 07!;£1 10 U>. CWJ, WfiK 

3d**©*?. MW£*fcft3tt«e&«c<. 
[0034] U*) 7^y;«iXf;b©A»flil 

u*> 7*yu-h x^ji, (^*) 7 

U-K ^^1/ 7*yu~K 7 

riH4ftl©<£ 5 ttfifc^ft^ft**©* y^~ b X 
■J^-ofc t*p-^ixf;i/ (W, HJ7-te*;Mz 

i:^yi-f;^ h>fe.fctfcft6©#*£f**W 
tt6 07SS13 0XI^»*U<, 80M1 10W 
[003 5 ] 5Wj»ihK*J<fcO^Of6cr)gJBtt % 9 

6 8 1 2 9 »t«CJ:0}BflE-rSC 

!«&©*ffiK:oc»rtt. *@^§t 2 7 6 1 7 9 1 

294 1 8 98^, B3508947-*. 1^35265 

^, 2 5 3W. «f»»ffi(1973)fcEtt#*£. 
[003 6] £l«a±M«, ffi&^KH (LCD). 
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U^^f^^U-f .(ELD) *>«5ffi«*7fiSS» 

(crt) ©i^&isftSisiaiecaffl-ra. mm± 
^s©a«fi^fficci£&?*. 

[003 7] 
[MM HJSWl 

(A-Ka-Hi©»a) **o*xyxy h-j|^> 
£7£'J U- h <t^>5rxtJX g h-;l/^**7f U 
U-h©S6« (DPHA, B*fb^ (ft) S) 25 0 
10 g* % 4 3 9g©X«fflXttx3'y-jI/ic»»0^ f# 
fetlfciffiKK. ^m^HteJM (-Ol>#**7 9 0 7, * 
'<ZM¥-tt«> 7. 5g*>J:Cf**B« (*t*a7 
-DETX. B#<t^ (ft) 8) 5. 0g^49gW 
^;Ux^;U^h>tcgft?u/c^i$^:ttl^irc 0 

K3-HB<D*««*SBSU^. 8 0j/m©J5*©hy 
7**\Mz;bP-X:7-OUA (TAC-TD80U, S 
±%Xv4)\,k (ft) fi) fc, i£v?>Tmm%® 
•fe*7*>T*£9JI©±fc:, ±E©^-F3-Mi© 
20 IfeffiK*. ^-3-dr-*HC»rJMtU 120'Crfe 

[0038] ({mftmmma&omm) »; 

(ft) IS) 2 0 0 gtC2/7>*9^y>^J (KBM- 
503, flHBi/ya-X*) 8) 1 OgfcJrtfO. 1 
N*B2g*SDiL. Sa"C5«FlB«»Lfea. 4 BBS 

30 V-***-KE-P30 (ttS300nm t XSi/y 
^a^, B^feKi (ft) H) 4g^^V7'Df^ 
3^;U3 5. 5gCC^JOL, >yffj (K 

BM-5 0 3, MK^y3-> (ft) |8) 0. 5 g^SS 
tobfc»fcB*j»»«CT 1 0»H»IS[OfcaE*IW 

tv aa*cr2 4«Fia«»Lfe. iriefeg^iSL/c^y 

^^-jUjMM] 4 9g«c. -fv^ntTib 
7^3-^7 8 9 g. Jfilf^^+KllfflWtt^lMR 
2. 8 9gte<fc^^-/-JU4 5 0g*Hlitfc. 
BB*fi»J (-T^**79 0 7. 3. 
40 2 1 g49J:^*l»jB»ll (*+*a7-DETX. B*{fc 
JE(tt)fi) 1. 805g*31. 62g©^V^Ot 

^7;i/3-;u«cj6»0fcj6iS*liDit, 
xy^yh-^>^7^yu-hi^>^xy^y 

h-;U^**7^y U-h©ffl^ft (DPHA, a*{k 
II (ft) $0 9. 16g^:7 8. 1 3 g©^V7*abVb 
7^3-JWC»|Rbfc««ta*fc. S^»*2 0»M 
^arm^L. 1 wm©^ 92/»©7 ^;U^-rSiaL 

[0 03 9 ] <5«l»jUI©fta) ^-K3-hJ>©± 
50 «c. fiB«r«ilffllfe*iR«^-3-«-«ffltr»T!tff 
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WfcS-t*. (SSUt^H Of S : 0. 1 iim) fcjgfifco 

£fl!OT, 7'1/XEAlOOOKg/cm, ^Ub-h 
u-;l/MSl 0 O'C. x>^XP-;Utagl 4 0*C, & 

«t*rx>#^ffll*fTo*:. »6tifcKKttS«|»jt 
jr*COC»t\ 4 5 0^6 5 0nm©»«CC*j^&^iSS 

CH 2 =^-CH 3 

C0-0-CH2CH 2 -0- 



(3) ^2 00 0-2 7 540 4 

14 

*¥*K«*1. 0%. -WXl. 5%, »»BffiHT* 
fc. 

[0 04 1 ] Stt0l2 

(-Bfb^*>»fttt©BIII) zmi*Zs 
Sfi^fcj&S : 50nm. Bflr^ : 2 . 7 0) 3 Ofifi 
TK<DTx*>tt^yv- (1) TfBO 
r^t>lt*/7- (2) 3 SMB. TK(D***>14 
*vv- lM5&fcJ;e>V*;Ux^;l^ h>6 3 MSB 
io *>K*^>*HcJ:9»lfcU riWk^*>» 

[0 042] 

* Ufci) 

? H 

CO-CHsCHjCHiCHaCHj-O-^O 
OH 



[004 3 ] 



* « Hfc2] 

CHt=C-CH, 

co-o-CH 8 CH l -o-co-ai 1 ai 2 ai 2 a{ a CH 2 -o 

H0-P=0 

p)-0-CH 8 CH 2 -0-CO-CH,ai 8 CH a QI a ai s -0 



CH*=C-CH, 



[0044] 
[ft 3] 

CH 2 =p 



C0-0-CH 2 CH 2 -N; 



.CH 2 



[0 04 5 ] (MtrlinitjtiDIK) D-v+ 
t>v>l 7 2gfcJ:0fy^xW h>4 3g£, * 
S^HttJR (-fM*a79 0 7, ^-ttH) 
0. 1 8 gfc<fctf*iMSB (****7-DETX, B 
*fl:3i(tt>|l) 0. 0b9g*®MLtc o - 
BWt**:/#tfcftl 5. 8gfc<fcc;^>*x'J*ij h 
-;l/^>£7^ 'J \s- h<L^>^x»;x'J h-;t^* 

M) 3. lgat ^Sr3 0#fB«#L*:&. 1/i 

[0 04 6] mmmmmmmim) *s?u^* 

1>v>l 8 3ete£Vj*?)lx?)),lr h>4 6 gtc, * 

0. 08 5g*j<tc;3e»iBS»J (*++*T-DETX, 
B*<m («) 8) 0. 0 2 8 g*j§8?Ufc o $ P>fc, 
-Mit?Z>ft&®\ 7. 9gfc<fct/fO*xtJx«J 



**r^';u-KD«^B (DP HA, BtttX (») 
I?) 1. mUV3 0«Ud 1/i 

[0047 ] (BSntt^ttjiJloffa) Hi&fll i 

0.08 1 Mm) *«tffc. *Hifr$JI<D±Ct. i^®^ 
3-*-*m»T&*U 120'C 

rftttLfcfk SBWasjHWor^fiBtwibS'tf. lis 

mtftmm <m* : 0. 0 5 3 am) *r»ttfc. ^/Sflr^ 
40 B<D±fc, ^ft«irffl^fcfiffl»r*»ffl**»*^- 
3-£-£/8l>T*£fiU 1 2 0 - Crf£*BLfcgL Sl^ 

ft®*r*H 0¥£ : 0. 0 9 2 urn) fcttttfc. C<D«fc 
5icUrSSffi»ihK%ft«U/c. JjeSMBSjUlic. /< 
^7-;7 , P-;^>ij3> 2 A3Rt}r«ffi*a o fc'< 

tcoi^r. 4 5 0^6 5 0nm<D$gfcfcW*¥$K« 

50 ik&ttmtz&m*zitibmm<DimAi>mmi, 
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fc. ¥*SW*0. 2 4%, -WXffi2. 0%. 

fc. 

[0 04 8] mmw3 

^*-JN»7214, JSR(flOK) 100g^ 
*JMv:/*JI/* h> 1 8 ff«-C«RLrll«dMi«t 
Hit*, lf5^**»ffl«tt-^»iH««c-rf*^-fv^ 
^F>**ir»*dH»a9IIWIl £|i3«fcUT|»&ttJ5 

T. 4 5 0-^6 5 0nm©**K:fe^S5p*HW*. ^ 
[0 04 9] 5lte094 

tT»-*-PC9 8 2 1NS/3 4 0W (B*mm 

©KttWi»Td>& < > o n/c^ 
[0050] axmi 



(9) 4#B82 000-2 7 5404 
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ItRStlKiWcoifcT. 450-650 n mflDiftftCCte 
UfcfS*, ¥%KH*1. 0%, "WXl. 2%, l&ffi 

[005 1 ] 

10 

[®2 ] EitWjLjgos* titttivntait! 

[J?#©SiW] 

1 KftRjb?^* 

2 SHj?33#{* 

3 smm±M 

4 x>;Kxn-;l/ 

1 1 1f^^**»«S»T- 

20 12 mmmm 

1 3 K3— hM 
14 

15 KHJr^H 

16 tpmmmm 



in 



[H2] 




(a) 



(b) 



(c) 





(12) 




(12) 






(13) 




(IS) 
(13) 






(14) 




(14) 
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(15) 
(16) 
(13) 
(14) 
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